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experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
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articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 
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Editor’s Comments 
The 2014 KD@OHG Heavy Metal Rally 

The KD@HG Heavy Metal Rally has been an 
AM tradition since November 2000, when Bill 
Kleronomos (SK) announced the first one in ER 
#138. This year marks the 14th year we've 
sponsored it and it’s traditionally been scheduled Z3biG 
for the week between Christmas and New Year’s 
Day. Saturday, December 27 is the date for the rally this year. It has been an 
informal contest for years, but this time it’s going to be an AMers’ get-together, and 
a chance for all of us to work some big, classic transmitters. For SWLs, it’s a chance 
to hear some really unique equipment coming in on your own classic receivers! The 
rally starts usually at local sunset or about 6:30 PM Eastern Standard time, or 2330 
UTC. That’s 5:30 Central, 4:30 Mountain, and 3:30 PM Pacific time. Most of the 
activity is on 75 meters, so just listen around, the Rally is easy to find! 

The idea behind the Heavy Metal Rally is to encourage the use of big tube-type 
plate modulated AM transmitters running the full legal AM power limit. These rigs 
usually weigh 250 pounds or run 1500 watts PEP. This includes big 
homebrew, military, and vintage commercial ham gear, and Class-E, solid-state 
rigs. For example, some vintage Navy rigs weighed in at over 300 pounds, but only 
produced 100 watts of carrier—that’s still Heavy Metal! I’m looking forward to it 
and hope to hear a lot of your fine AM signals on the 27th. 

K@OJ Thanksgiving AMI Bash 

OJ Jenkins, KOOJ, will be hosting his annual AMI “T-Day Bash” this year as 
usual. It will start at 6:00 AM Mountain time, (1300 UTC) November 27, on 3875 
kc AM, and usually runs several hours. Plan now to check in with the Colorado AM 
group Thanksgiving day, there is usually good propagation all morning long! 
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Cover: Bob Heil (K9EID) is showing two of his classics, a fully restored 1957 Ford 
Thunderbird and a Collins KWM-1 transceiver. Read Bob’s complete story about 


this equipment this month on page 44! 


A Vintage Active Audio Filter 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Select-O-Ject Background 

An audio filter is a very useful accessory 
when added to a receiver regardless of its 
age. Whether used for SWL or Ham 
listening, the audio filter adds another 
dimension. In the early days of AM (c. 
1950s) audio filters were useful in 
reducing adjacent heterodynes. The CW 
operator could benefit by pulling a signal 
out of the mud or rejecting an interfering 
signal. 

My research went back to 1949 with 
the design of a vacuum tube audio filter. 
This design was published in the 
November 1949 QST. The next year the 


design was licensed to National Radio 


Products Company and was called the 
“Select-O-Ject,” or “N-SOJ” in this 
article. The complete history and circuit 
operation has been thoroughly covered 


Figure 1: The metal-plate clone of the National Select-O-Ject dro pped, 


in previous ER articles’? and therefore 
will not be discussed here. 

I would like to point out that all N- 
SOJ units were made to be connected 
between the detector and audio stages of 
the receiver. Connections to some 
receivers were made via a rear panel 
connector. The units were powered from 
the receiver's internal supplies. The 
recommended B+ was between 200 and 
2 VIS: 

An interesting search was made in my 
ARRL The Radio Amateur’s Handbook 
collection. The first mention ofa vacuum 
tube audio filter was in 1951, the 28th 
edition. This article was titled The 
Selectoject. The circuit was very close to 
the N-SOJ. This article was continued 
through 1965, the 42nd edition. These 
designs were meant for internal 
installation like the N-SOJ but the B+ 
was reduced to 150 VDC. 

Then in 1966, the 43rd edition, the 
design switched to transistors and was 
still titled Selectoject. This article 

; continued through 
1970, the 47" edition. 
Lhese units 
contafmed) (five 
transistors and operated 
from a 9 volt battery. 
In addition, these filters 
were designed to plug 
into the receiver's 
phone jack and drive a 
pair of high impedance 
headphones. In the 
years that followed the 
Selectoject circuit was 


being 


provided for a good deal of experimentation. The parts were replaced with various 


then transferred to the final unit. 
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solid-state audio filters. 
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Figure 2: The vintage filter is housed in a 4" x 5"x 6" aluminum box. The 
controls are symmetrically positioned on the front with the bypass switch 
on the top side of the box, at the rear. V1 and V2 are arranged close to the 
front for the shortest connections. 


The Breadboard Clone 

The references contained some good 
performance data but I wanted more 
information. Since I didn’t have a 
National SOJ the answer was to build a 
clone. Building a breadboard “clone” 
before the final build was another first 
for me. But in this case, as you will see, 
was well worth the time and effort. The 
N-SOJ circuit and operating instructions 
were down loaded from the BAMA web 
site. 

A few of the resistor and capacitor 
values were slightly changed due to the 
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on-hand stock. The “Tune” dual control 
(“Pitch” in the N-SOJ) called for a value 
of 2.5 Megohms. That value is what I call 
“unobtainium” in any catalog today. To 
complicate the control values the N-SOJ 
diagram didn’t give a clue as to whether 
the controls were linear or audio taper. A 
2 Megohm dual-linear pot was located 
on eBay by Dave Ishmael (WA6VVL) 
that I later purchased. Both 500-k ohm 
linear pots were selected from my stock. 

The breadboard clone was fabricated 
on a 6" x 8" aluminum plate. The 


capacitors and resistors were mounted 
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with full leads left on the parts. These 
parts would then be later used in the final 
build where their lead lengths would be 
tailored to fit. Even the control shafts 
were left full length until the final build. 
The component side of the plate ended 
up being a hay-wired mess— but it worked 
great yielding some very surprising 
information. All clone testing was done 
using a Heathkit Model IP-17 power 
supply. 
Clone Data 

Using the dual 2 Megohm linear 
"Tune" control the frequency ranged 
from 150 Hz to 8 kHz for both the 
“Null” and “Peak” positions. Note, the 
actual high frequency was 10 kHz as 
measured with an external AC meter but 
I used my headphones and 75 year old 
ears for the testing. The high frequency 
end of the “Tune” control was very 
compressed due to the linear control. 
The N-SOJ specifications claimed 80 CPS 
— 9 kc, indicating my clone is in the ball 
park. 

The 150 to 8 kHz isa bit unrealistic to 
a CW operator for peaking or nulling a 
signal. Most CW tones are in the 700 to 
900 Hz range so I felt the “Tune” range 
could be reduced. To this end I tried a 
dual 500-k and 250-k linear pot. This 
resulted in no change with the upper 8 
kHz. The lower frequency was raised to 
300 Hz with the 500-k pot and 450 Hz 
with the 250-k pot. Both of these pots 
didn’t improve the compression of the 
high frequency. 

The next and very obvious test would 
be with a dual 250-k ohm audio taper 
pot. Unlike the 2 Meg unit, the 250-k 
audio taper pot is readily available either 
on eBay or via a catalog. With this new 
control installed, the high frequency 
ranged from 8 kHz to 1 kHz and spread 


across about 60 % of rotation. The 
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remaining 40 % covered 1 kHz to 450 
Hz. The “Tune” control was connected 
so minimum resistance equaled high 
frequency. 

Since my audio filter was designed to 
plug into the receiver’s phone jack I felt 
an audio gain stage would be needed. 
The 6C4 filled this need. Its gain was 
measured at 1 kHz and 150 volts of B+ 
and measured “7.” 

The next experiment was to vary the 
B+ and monitor for any performance 
changes. Much to my surprise the 
bandwidth changed while varying the 
B+. Note, bandwidth was not mentioned 
in the N-SOJ information nor in any of 
the references. Needless to say the results 
were surprising and led to the addition of 
the bandwidth control on my active audio 
filter. 

Peak and null gain data was measured 
and plotted for B+ values of 150, 250 
and 300 volts. The results are clearly 
shown in the frequency v.s. dB plot. In 
short, the bandwidth at 10 dB will vary 
from 72 Hz to 300 Hz for Peak and 110 
Hz to 460 Hz for Null over the voltage 
ranges. [he bandwidth control was easily 
installed with the use of a transistor, two 
resistors and a pot. The pot is linked to 
the On-Off switch. When the AC power 
is switched on, the pot is wired to apply 
150 volts for wide bandwidth. Rotating 
the pot changes the bandwidth from wide 
to narrow. Bandwidth measurements at 
the 3 dB points were also made with 300 
volts at 1 kHz. Peak and Null values 
measured 61 Hz. 

Final clone testing included 
substituting the 12AX7s with their 
cousins the 12AT7 and 12AU7. The 
results were very poor performance from 
the filter. In other words, the high-p 
12AX7 is required. There are other high- 


u tubes, such as the GEU7, that could be 
November 2014 
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Figure 3: The National Select-O-Ject circuit is the basis of this vintage filter. The 6C4 
was added for increased audio into headphones and the bypass switch and audio taper 


tions. 


ther addi 


tuning pot were O 
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Figure 4: The power transformer is from a Heathkit V7A VIVM. The full-wave 
doubler delivers over 300 volts, unloaded. The BW (bandwidth) control is designed 
to deliver 150 to 300 volts to V1 and V2. 


Figure 5: The underside shows a non-critical wiring and parts layout. The power 
supply is mounted on the rear panel. The bandwidth control transistor can be seen 
mounted in the center. _ 


used but none were tested. Both the 
12AX7 and 6EU7 are dual triodes with 
amplification factors of 100. 

One last fact was tested with the clone. 
The N-SOJ information stated “to use 
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the receive circuits without Reject or 
Boost effects on the signal set the Reject- 
Boost switch to Reject and the Pitch 
control set to full CCW”. Using my 


nomenclature Null-Peak and “Tune” I 
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found that yes normal audio is received 

but was down 10 dB. Therefore that’s the 

reason for the Bypass switch in my filter. 
Final Fabrication 

The active audio filter is housed ina 4" 
x 5"x 6" MiniBox™. The box was primer 
coated and painted with Rust-Oleum™ 
eray hammertone paint. The controls are 
arranged for Peak mode on the top as this 
will be the primary usage for CW. I’ve 
found that Peak is extremely useful when 
operating CW mode. 

The AC power switch is linked to the 
bandwidth control in the lower left hand 
corner. The DPDT “Peak-Null” rotary 
switch is located in the middle and the 
remaining “Null” control in the lower 
right hand corner. The V1 and V2 tubes 
are arranged close to the front for several 
direct connections. The audio amp 6C4 
is behind V2 and the audio output 
transformer is on the top next to the 
6C4. The “Bypass” slider switch is located 
on top behind the 6C4. 

Filter Construction 

As shown in the photo, the layout is 
not critical and standard hookup wire 1s 
used for all connections. There is no 
requirement for shielded wire. Most of 
the power supply components are 
mounted to the back wall and the power 
transformer is from a Heathkit V7A 
VTVM. This transformer has no problem 
supplying both filament and B+ voltages. 
The filament draw is 0.75 amperes while 
the B+ drain is less than 10-mA. The 
bandwidth control transistor is mounted 
in the center of the box. I substituted 
nylon hardware for one of the output 
transformers mounting bolts. Mica 
washers were then placed between the 
transistor and box. 

The 140 VRMS secondary feeds a full- 
wave voltage doubler. With a light load 


from the three tubes the B+ will be 300 
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volts. The bandwidth control voltage is 
designed to range between 150 and 300 
volts. This is simply done with two 100k 
resistors. The total AC primary draw is 
0.125 amperes and the unit is fused at 
0.250 amperes. The B+ supplied to V1 
and V2 is varied from 150 to 300 volts 
from the bandwidth control. The 6C4 
audio amplifier is supplied with a constant 
300 volts. 

The only precaution taken with the 
wiring was to run twisted hookup wire to 
the filaments. The filaments were then 
daisy chained together and not grounded 
to the chassis. This was done to minimize 
any AC hum. There is no hum on the ~ 
output signal so whether the twisted pair 
helped is undetermined. 

Operation 

This filter operates like the National 
SOJ unit except for the addition of the 
bandwidth control. When AC power is 
switch on, the bandwidth can be selected 
from Wide to Narrow. If the band isn’t 
crowded while copying CW, then a wider 
selection is preferred. But when CW 
signals are very close the narrow position 
would be better. 

For picking out the weak CW station, 
just tune it in and increase the “Peak” 
control. The Peak control doesn’t go 
through a peak-and-fall position. It acts 
like a gain control. If the Peak control is 
advanced too far the circuit will break 
into oscillation. This feature was used on 
the N-SOJ as a code practice oscillator 
but is not included in my design. 

The “Tune” and “Null” controls are 
adjusted at the same time for the best 
null. The Null control isn’t a gain control 
but will go in-and-out of the null. The 
Null mode will reduce an interfering 
heterodyne when used with AM signals 
as well as nulling out a CW signal. 


Like the N-SOJ, this active audio filter 
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Figure 6: This plot of gain (vertical axis) vs. frequency tells the entire story. 
Experimenting with various B+ levels lead to including the bandwidth control. 


has several controls. It may appear to be 
cumbersome to operate but nothing could 
be further from the truth. This unit will 
be connected to the headphone jack of 
my vintage HQ-129X and used mainly 
in the Peak mode for copying. vintage 


CW transmitters. Those TNTs, TPTGs, , 


MOP&As,’ Hartleys;. and Colpitts 
transmitters can really get jammed 
together during the old equipment events. 

Finally, I do own and have used the 
Autek Research QF-1A filter for SSB, 
CW, and AM. There is no doubt this 
solid-state digital filter is excellent. In 
addition to Notch and Peak it has low- 
pass and high-pass capability. Its 
frequency range is 250 Hz to 2500 Hz 
which is very useful for coping CW 


signals. 
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You may be wondering why on earth I 
went to all the time and trouble to make 
my own filter version. To me the answer 
is simple! Just how would the QF-1A 
look sitting next to my HQ-129X with 
the vintage 1929 TNT transmitter sitting © 
on top of the receiver? 

If you have never had the pleasant 
experience of using an audio filter then 
you are missing out on something very 
worthwhile. Whether it’s the N-SOJ, QF- 
1A, or my vintage filter— give it a try. 
References: 

1. Jim Hanlon, W8KGI, The National 
Select-O-Ject, ER #76, August 1995 

2. Lee Craner, WB6SSW, Restoring 

the National Select-O-Ject, ER #265, 
June 2011 
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Command Receivers: The Case for their - 
Preservation and for Rebuilding their Capacitors 


By Joe Long, WA2EJT 
3111 King Street » 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

I believe that our ARA, SCR-274-N 
and ARC-5 Command receivers, now in 
the range of 70 years old, deserve to be 
treated with more consideration and 
respect than many of us have given them 
both in the past and in more recent 
times. Today, the greatest danger these 
sets face is repair work made necessary 
when the paper (and electrolytic) 
capacitors develop problems, and the 
quickest way to ruin the historic accuracy 
and relevance of these receivers is to 
remove the original capacitors and replace 
them with modern units. My feeling is 
that those Command receivers that 
remain in reasonably good (and more or 
less unmodified) condition after all these 
years ought to be preserved to the best of 
our ability, in as close to original 
condition as possible. When recapping is 
required this suggests that the capacitors 
should be rebuilt rather than simply 
replaced. 

A parallel problem is what to do when 
you have a receiver in perfect/factory- 
fresh condition. There is a tension 
between keeping vintage equipment 
completely original and untouched versus 
putting it on the air and actually using it. 
At this point in the life of Command 
receivers we should consider preserving 
the few pristine sets, leaving them 
untouched as static display pieces, helping 
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to ensure that future generations of hams 
and historians will have a chance to see 
and study this equipment in its original 
condition. But this is a difficult thing to 
actually do — who wants to have a really 
nice piece of equipment and not use it? 

I can add a personal perspective to the 
perfect equipment problem as the owner 
of a mint’ BC-946B (broadcast band) 
Command receiver, which I have had for 
more than 25 years, and which I have » 
never once firéd up. The-only use I make 
of it is to get it off the shelf to let visitors 
to my shack see and handle a set which 
looks like it did the day it left the factory. 
On the other hand, I have two other 
broadcast band Command sets, both in 
quite nice but not mint condition, which 
I use constantly and which still have their 
original capacitors. But when the time 
comes, I will be rebuilding rather than 
replacing those caps. Forme (and I would 
guess for most hams), the extent of the 
too-good-to-ever-operate dilemma is not 
all that big. Over the years, I have owned 
something more than 60 Command 
receivers and of those, only the above 
BC-946B (and possibly one other set) 
falls into this category. 

At the other end of the condition 
spectrum, receivers that are in very poor 
mechanical condition, or which have been 
irreversibly modified, are not at issue and 
we should feel free to do anything to 
them that our ham ingenuity might 
suggest. Mike Bohn (KG7TR) in his 
November 2013 Electric Radio piece The 
W2EWL Cheap and Easy S.S.B. Redux, is 
an example of ham ingenuity at its best, 
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reusing non-restorable Command 


transmitters to build phasing SSB rigs. 
Between the pristine and non-restorable 
extremes are those sets occupying a middle 
ground — in something less than perfect 
condition, but still restorable. They are 
the ones I am suggesting as capacitor 
rebuild candidates. 
The Capacitors 

The Command set paper capacitors in 
consideration here are a unique design, 
consisting of a cylindrical plated-brass 
case containing three paper capacitors 
encapsulated in beeswax. The electrolytics 
are in aluminum cans which are press-fit 
into the brass outer cases, without any 


Pls® SVE 


beeswax encapsulant. Internally the 
grounded ends of the paper capacitors 
are connected together and soldered to 
the case through a small hole. The other 
leads run to three terminals, supported 
ona mica substrate which is crimped into 
the case. The cases have two or three 
threaded mounting studs, which are used 
to attach (and ground the capacitors) to 
the chassis, using 3-48 machine screws 
and lock washers. One result of this design 
is the elimination of 17 separate capacitor- 


which 


contributes to the clean and elegant 


to-ground connections, 


wiring and chassis layout of the receivers. 
Note that the transmitters*and ~ 


Figure 1: The receiver in the center is an unmodified unit in fairly good condition - 
a nice rebuild candidate. The receiver on the left got replacement capacitors and 
suffered other indignities, the work having been done more than 50 years ago by an 
ER author who wishes to remain nameless! On the right is a receiver rebuilt by CAI 


Ltd. in 1954 for the RCAF. 
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modulators also use these capacitors,one form a nearly cylindrical package that 


in the transmitter and three in the leaves almost no empty space in the brass 
modulator. case. The capacitors are separated by 

The original paper capacitors were insulating paper and the grounded ends 
made in such away thatthethreeofthem of the capacitors are connected by foil 
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Figure 2: Six paper and electrolytic capacitors showing 


‘some variants. No doubt there are other variants of 


these capacitors out there, given the number of sets 
7 


produced. 


Figure 3: The components of a three section capacitor 
that I had opened by decrimping, showing the internal 
components. Clockwise from upper left: insulating 
paper that lines the inside of the cases the three paper 
capacitors, separated by insulating paper; the phenolic 
backer fitting behind the mica; the mica with three 
terminals; and the ring that goes between the crimp 
and mica. 
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strips, which are grounded to 
the case by a short wire. The 
metal case package is, like so 
many other Command set 
parts, a beautiful piece of 
mechanical and electrical 
engineering. 

Paper capacitors eventually 
become leaky - seventy years 
is a really long time for them 
to last. The leakage develops 
because of minute points of 
impurity in the paper, which 
with time, humidity,.heat and 
electrical stress (applied 
voltage) result in a conductive 


point in the paper dielectric. 


Encapsulating capacitors will 
slow this process but not 
eliminate it. It is unfortunate 
that nothing better than the 
paper dielectric was available 
at the time these capacitor 
packages were developed at 
Aircraft Radio Corporation. 

Modern capacitors 
eliminate the paper dielectric, 
replacing it with man-made 
materials — polymers of 
various kinds - that essentially 
eliminate the impurities 
found in paper and result in 
better, lower leakage 
Cap REMeOrs : Modern 
encapsulants (more polymers) 
provide an improved seal, 
which also contributes to a 
long working life. 

Beeswax is a natural 


product, chemically analogous 
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Figure 4: View showing the ground end 
of the paper capacitors and the low 
inductance connections between them. A 
very short wire runs from the strapping 
material to the case, completing the 


ground connection. 
¢ 
to fats such as butter or olive oil, which 


although very stable is subject to 
decomposition. In the same way that 
butter can become rancid, beeswax over 
a long period of time can gradually 
degrade but as far as I have been able to 
determine, leakage in the capacitors is 
not caused by the beeswax. As a natural 
product, beeswax is not uniform from 
lot-to-lot and it is possible that this could 
have affected some manufacturing lots of 
our old capacitors. Still, bees make an 
excellent product, perfect for their use as 
well as for our many off-label applications, 
and lasting far longer than any bee could 
have ever imagined. 

Note that in addition to the paper and 
electrolytic capacitors, the receivers 
contain about 20 ceramic and mica 
capacitors of conventional design, which 
almost never fail. If they do, modern 
replacements will answer nicely, and if 
the repair is done carefully it will be 
almost unnoticeable, detectable only by 
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a dedicated Command receiver 
archeologist! 

The above is a lot of big talk and I must 
admit that until I started working on this 
article I had never rebuilt a Command 
set capacitor. Instead, I have taken the 
approach of operating my Command 
receivers at a reduced voltage, in the 
range of 100 to 150 volts, far lower than 
the 260 volts supplied by the dynamotor. 
This lower voltage decreases stress on the 
capacitors; the performance of the 
receivers is unaffected by the lower than 
normal voltage, except that the available 
audio power is rather lower. There is 
enough power to drive a headset and 
because my shack is far less noisy than the 
interior of any WWII airplane the 
available audio level is just fine. The 
lower voltage results in lower leakage 
current through any of the capacitors, 
which might be a little leaky (that is most 
of the capacitors these days), and 
decreases the probability ofa catastrophic 
capacitor failure. The lower voltage also 
results in the receiver running cooler — 
that provides more stress relief both for 
the capacitors and for other parts. 

Of course the lower voltage precludes 
running a receiver on a dynamotor. I do 
have a couple of original-capacitor 
receivers set up for dynamotor operation, 
especially for demonstrating to shack 
visitors and I will admit to crossing my 
fingers every time I fire up one of them. 
It is clear to me that my voltage approach 
is only a stopgap — the capacitors will 
eventually have to be dealt with. Enter 
capacitor rebuilders WB2JWU, 
WA7DIA, and others. 

Pete Hamersma (WB2JWU) has as 
much experience as anyone and has been 
rebuilding Command set capacitors for 
more than 25 years. Walt Hutchens 
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(KJ4KV) referred to Pete’s rebuilding 
work in his article on Command sets 
(Electric Radio, March/April 1990). Pete's 
philosophy of vintage military gear 1s 
that he would like to have his equipment 
operating the way it did when it was 
brand new. He is not interested in 
“improving” its performance, only in 
restoring equipment to its original 
operating specifications. To that end, 
Pete will replace parts only if they are 
defective, and in the case of Command 


sets, replacing defective capacitors for 


him means rebuilding them. Pete 


Ste 7: that over the years he has rebuilt 


#: 


o 75 capacitors. His approach to 

Iding is to cut through the mica at 
es end of the capacitor in ordér to remove 
and replace the old capacitors. 

Some Command receivers include a 
slightly different type of capacitor where 
a metal plate is used instead of the mica. 
The mica and metal capped capacitors 


‘are often found in the same receiver. The 


rebuild process for this type is 


straightforward — with a big enough 
soldering iron or gun (150 watts or more) 
the metal plate can be removed with the 
rest of the procedure being similar to the 
detailed steps below. 

Jack Antonio (WA7DIA) is another 
veteran capacitor rebuilder and shares 
Pete’s philosophy of vintage military 
equipment, but like me is more open to 


compromise a bit on performance. Jack’s 


rebuild approach is to cut through the 
case using a plumber’s tubing cutter to 
get access to the original capacitors. 


‘During our conversations Jack stressed 


repeatedly that the approach is not 
original with him, and credits the 
technique to the aafradio.org website’, 


‘owned by Mike Hanz (KC4TOS), but 


the procedure shown there involves the 
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use of a lathe. Jack, like almost all hams, 

does not have a lathe, and his innovation 

is finding a way around that problem. 

Detailed Rebuild Procedures 

Pete’s method for rebuilding: 

¢ Use solder wick to remove connecting 

wires from the capacitor terminals. 

¢ Place re-alignment marks on the case 

and mica. 

¢ Use a single-edge safety razor blade (or 

X-acto® knife ) to cut through the mica, 

one layer at a time — right around the 

edge. 

¢ Carefully remove the capacitors and 

beeswax. 

¢ Unsolder and remove the wires running ~ 

from the capacitors through the holes in 

the terminals. 

e Useasmall (about #60, about 0.060") 

drill bit in a pin vise to clean out the 

terminal holes. 

¢ Clean out the grounding wire solder 

hole at the bottom of the can. 

¢ Reinsert the black insulator paper 

around the inside of the can. 

¢ Stack up 3 new capacitors - .047 pF, 

400 volt Mylar® units. 

¢ Tie the three capacitor ground leads 

together and push the ground lead 

through the hole. 

¢ Put the three capacitor leads through 

the terminal holes and push the assembly 

together. 

¢ Align the case and mica to its original 

orientation. 

¢ Trim the capacitor leads to about “4 

inch, form them around the terminals 

and solder. 

¢ Use hot glue to reattach the mica. 

_ Here are some additional details from 

Pete on the reassembly steps: “To expand 

a bit on the final steps of hot gluing the 

mica back on - I leave all three of the 

capacitor (or one) leads full length and 
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Figure 5: Here the mica has been cut 
through all the way around. Following 
this step I used solder wick to unsolder 
the ground connection, then a heat gun 
to soften the beeswax encapsulant. With 
heat, the capacitors come right out of the 
case. 


position the mica lid and terminals on 
the leads. I then push the mica lid down 
into its final position and align the witness 
marks. I then lift the lid back up the 
leads, high enough to get the hot glue 
gun nose in. Then I run a bead of hot 
glue around the inside of the can just 
about at the level of the old mica lid 
remnants in the can. Then quickly push 
the mica lid back down into the hot glue 
bead. The nice thing about the hot glue 
is that if you mess it up, you can reheat it 
with a heat gun and reposition the lid if 
required. Once the glue has cooled and 
I’m satisfied with the result I then cut the 
leads to 1/4" and wrap them.” 

When he started rebuilding, Pete used 
0.05-pF. 500-volt disk ceramic capacitors 
but now uses 0.047-pF, 400-volt Mylar® 
units, which he feels have better dielectric 
properties. See reference 2 for Pete’s list 
of part numbers from Mouser and 


additional details on the other 
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replacement capacitors he uses. 
Pete’s Method and My Attempt 

The tight fitting aluminum can in the 
electrolytics make removing it a rather 
messy business. With the cut mica out of | 
the way, I drilled a bunch of holes through | 
the innards of the capacitor until I could 
pull most of it with pliers, then worked 
with small tools to peel away the 
aluminum. On reassembly I ended up 
with hot glue on the outside portion of 
the mica and instead of trying to clean it 
off, reheated it with a heat gun until it 
flowed out and was relatively smooth. 
This was my first attempt using Pete’s 
method and I failed to follow his 
instructions for the hot glue part, but 
even so the rebuilt capacitor looks pretty 
good. 

Jack’s Method for Rebuilding 

Duplicate Pete’s method above, except 
use a tubing cutter to cut apart the can as 
closely as possible to the flange. Jack 
solders the case pieces back together as 
the final step, but has found it difficult to 
do a soldering job that is not too obvious 
and that looks good. 

The trick in getting this to work is in 
the details. First, you have to get the right 
tubing cutter — one that will allow you to 
make the cut right at the flange. Second, 
you have to somehow hold the capacitor 
while you cut it open. At first Jack made 
up a jig to hold the capacitor but ended 
up simply putting it in a flat-faced drill 
press vise to cut it. This works nicely for 
the smaller capacitors with two studs, 
but is a little harder with the large (.22 
uF) capacitor, which has three studs. 
Note that for the large capacitor that you 
need a big tubing cutter. 

Jack’s Method: My Attempt 

To try the tubing cutter I first bought 

one at the local Ace Hardware store. 


Using it, the cut was not close (enough) 
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Figure 6: Close-up of a capacitor cut nearly all the way through with a Sears tubing 
cutter. I got about this far right in the store. Note the groove on the tubing cutter’s 


roller that the flange fits into. 


to the flange. I tried again and this time 
followed Jack’s advice to check at Sears, 
where I found one that did the job. The 
one from Sears has grooves, which the 
flange rests in, making it possible to cut 
very close to the flange. It is an “Empire” 
(not Craftsman) brand, model 2821, 
made in Taiwan and probably won’t be 
available when you look for one. The 
thing to check for is a groove in the 
rollers which the flange can fit into. Lucky 


Figure 7: Results of using the right and 
wrong tubing cutters. I have not tried 
rebuilding the one done with the wrong 
cutter, preferring to keep it as an example 


of what not to do. 
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for me, it was ina bubble pack that could 
be opened; I tried the cutter right there in 
the store and found that it would work. I 
was able to make the cut just holding the 
capacitor in my hands. The model 2821 
is too small to work on the large capacitor. 
I did not investigate larger size cutters, 
but based on the cost of the 2821 a larger 
one could be somewhat pricey. Possible 
alternatives for the large capacitor would 


be to use Pete’s method or the decrimping 


Figure 8: Three 0.05 pF disc ceramic 
capacitors, with one set of leads tied 


together for grounding, are ready to be 
installed. 
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method I describe below. 

The difficult part of this approach is 
reconnecting the two parts of the can 
once the new capacitors are in place. As I 
mentioned above, Jack solders the pieces, 
but it is also possible to use epoxy. Before 
trying the epoxy approach | wanted to try 
my luck with soldering and came up with 
the following: I filed both pieces of the 
capacitor case flat, to remove tubing cutter 
burrs, then carefully cleaned and tinned 
the inside (only) of both. To hold the 
pieces tightly together for resoldering | 
hit upon the idea of wrapping waxed 
cable lacing material around the can, 


Figure 9: Front view of the two case 
pieces ready for resoldering, held together 
with waxed cable lacing. 
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which with multiple turns, pulled the 
pieces into good, stable contact. The 
lacing material does not burn, and almost 
holds itself in place. I soldered the pieces 
in only three spots, which are out of sight 
when the capacitor is in place. I used a 
big soldering gun and was able to get the 
solder to wick into the joint, without 
getting too much solder on the outside of 
the can. I cleaned off the excess solder 
using an X-acto® knife. As a final touch I 
used super glue around the unsoldered/ 


Figure 10—The completed tubing-rebuild 
capacitor, showing the side where I 
resoldered the pieces. 


Figure 11: The capacitor on 
the left is a completed tubing- 
cutter rebuild, with an original 
unit on the right for 
comparison. This is the half 
of the case where I used super 
glue and shows what was 
supposed to be the visible half 
of the capacitor when 


installed. 
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Figure 12: The capacitor on the left is a 
cut-mica rebuild unit with an original 
capacitor on the right for comparison. It 


was my first attempt using Pete’s 
technique and I didn’t follow his 
directions on applying the hot glue. The 
difference is less obvious than it appears 
in the photograph. I give myselfa“C” for 
this work —not bad for a first try! 


visible portion of the capacitor. Super 
glue here can be a problem because the 
excess can turn white, which happened 
to me, but I got it cleaned up without too 
much work. The soldering approach 
worked well enough that I have not 
bothered trying epoxy. Full disclosure 
here forces me to admit that in spite of 
double and triple checking I managed to 
solder the wrong half of the can but even 
with my soldering visible, the capacitor 
looks very good. 
Decrimping Method 

The first thing I tried when I started 
looking into capacitor rebuilding was to 
decrimp the flange holding the mica in 
place. I have not read of anyone else 
trying this, but it is an obvious approach 
so I am sure there must be others out 
there who have used this technique. My 
approach was to use a small machinist 
type awl and a small (1/8 inch) 
screwdriver with a hardened blade, and 
other small hand tools. There is a thin 
metal ring between the flange and mica, 
which protects the mica and provides a 


surface to pry against. I used the awl to 
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Figure 13 — This is what the case looks 
like after careful decrimping 


get an opening started, then the 
screwdriver to do the decrimping, 
working slowly and carefully, raising only 
a blade width (or less) as I went around, 
and raising the crimp only slightly on 
each pass. It took several passes around 
the crimp to raise it enough to remove 
the ring and mica. I used a heat gun to 
remove the mica and capacitors as a unit. 
Of course, success in decrimping is no 
guarantee that the capacitor can be 
recrimped, but that turned out to be 
quite easy, by rotating the edge of the 
crimp against the edge of my bench vise, 
again working slowly. The brass is quite 
thin, not brittle, and works without much 
difficulty, but some huffing and puffing 
also helps! When I mentioned this 
approach to Jack he told me that he had 
tried it with poor results — probably 
because of prying too much and too 
quickly. Pete gave decrimping a try based 
on my success with it and it worked as 
well for him as it had for me. It took him 
a little longer than cutting through the 
mica, but that was on his first try. He 
likes this approach and will be trying it 
on future rebuilds. Later Pete tried it on 
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a 0.22-pF capacitor and had more good 
luck. This capacitor had phenolic instead 
of mica and lacked the metal ring, but the 
phenolic stood up well to decrimping. 
He recrimped using a small ball peen 
hammer, which worked well — I will give 
that.a try on my next rebuild. 
Canadian Aviation Electronics Ltd. 
(CAI Ltd.) Method 

Concern about the health of Command 
set capacitors goes back at least 60 years 
to 1954, when CAI ‘Ltd. began 
refurbishing SCR-274N Command 
equipment for the Royal Canadian Air 
Force. Their approach was to replace 
(rather than rebuild) the existing paper 
and electrolytic capacitors, using 
“modern” paper units. The CAI 
replacement process was a carefully 
engineered and nicely executed approach, 
where small terminal boards were used to 
hold the new capacitors. Today the few 


existing pieces of RCAF Command 
equipment that remain are treasured by 
their owners in spite of the replaced 
capacitors. For more on these RCAF sets, 
see my article Canadian RCAF SCR-274 
Command Equipment, Electric Radio, 
March 2013. 
W2DGB Method 

Bill Fizette (W2DGB) has an alternate 
approach. Instead of rebuilding the 
capacitors, Bill clips the wiring to them 
at. the 
disconnected capacitors in place. He wires 


terminals and leaves the 
in disc ceramic capacitors at the tube 
sockets. As Bill says, this is a whole lot 
quicker, keeps the appearance more-or- 
less original and preserves the capacitors 
in case a future owner elects to rebuild 
them. Leaving them in place also 
eliminates the problem of having to hide 
or disguise 17 empty mounting holes in 
the front and sides of the receiver. 


peSeals 


Figure 17: W2DGB’s receiver showing the added replacement capacitors with the 


originals still in place. Except for the big electrolytic right in the middle it would be 


easy to overlook the replacement capacitors. A thumbs-up for Bill’s work. 
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Bill’s approach suggests several 
variants. One would be to unsolder the 
capacitor leads using solder wick and 
covering the exposed wire with heat shrink 
tubing, instead of clipping them. This 
would take more time but would make 
the process more reversible. If you don’t 
want to leave the capacitors in place, 
keeping them (and the screws) in a bag 
attached to the receiver would be a good 
alternative. Another would be to keep all 
of the capacitors in a junk box clearly 
labeled with a “Please do not Discard — 
these go with the Command Sets” sign, 
which might keep them out of the landfill 
when they are cleaning out your shack. 
Also, keep other hams in mind - you 
could list them in an ER classified ad or 
offer them at a hamfest, with the box on 
top of your table instead of underneath. 
Just don’t throw out those old capacitors. 

Comments 

As I have outlined, there are a number 
of approaches to rebuilding Command 
set capacitors and it is easy to think of 
variations on the cut-the-mica, cut-the- 
case, and decrimp-the-flange, like using 
a Dremel® tool, or saw to cut open the 
case or to cut through the mica, something 
other than hot-glue, and maybe epoxy 
instead of solder for reattaching the case 
pieces. The main thing is to somehow 
rebuild the capacitors in those sets where 
it is the appropriate thing to do. 

Sharp eyed readers might have noticed 
that in his parts list, Pete specified a 5- 
uF, 50-volt electrolytic for the RF gain 
bypass capacitor (C5), while the ARA/ 
ATA, ARC-5 and SCR-274-N and other 
manuals specify a 5-uF, 300-volt unit. I 
noticed this and wondered if it was a 
typo in Pete’s list. I measured the voltage 
at the capacitor, which varies (as you 
would expect) with the setting of the RF 
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gain control. It turned out to go no 
higher than about 30 volts . OK, I asked 
Pete about it and he has only incomplete 
manuals, which do not include the parts 
specifications. He can’t remember how 
he came up with the 50 volt rating 25 
years ago, but our best guess is that he 
had done the same measurement I| had 
just made. With a little more discussion 
we realized that if the RF gain control 
were to fail or a cable were unplugged (or 
shot full of holes), the full 260 volts from 
the dynamotor would appear on C5, 
hence the 300 volt rating to cover that 
worst-case possibility. So Pete’s receivers 
with rebuilt capacitors have carried this 
little time bomb for 25 years without a 
failure. Interestingly, if the capacitor were 
to short out, it would not harm any other 
receiver components and the only effect 
on receiver performance would be that it 
would go to maximum gain. If the 
capacitor were to fail open, it would have 
no effect on the receiver's performance, 
so there is little to be gained by rebuilding 
except the knowledge that all of the 
vulnerable capacitors have been rebuilt. 
The engineers at Canadian Aviation 
Electronics Ltd. probably reasoned 
similarly — alone among the paper and 
electrolytic capacitors, they left C5 in 
place, undisturbed, in the rebuilt 
Canadian RCAF Command receivers. 

I wrote about pristine equipment in 
the introduction, but it is an important ~ 
enough topic that it’s worthwhile to add 
a little more here. Having a pristine 
example of a Command receiver (and 
other equipment) does put the owner in 
a difficult position. For the sake of future 
generations of hams and historians 
keeping it unused (or almost unused) 
and unmodified is the right thing to do. 


This problem is a familiar one and 
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Figure 18: This is my BC-946-B, all original, unmodified and pristine, looking the way 
it did inside and outside when it left the Colonial Radio Corp. factory in Buffalo, NY 
some 70 years ago. I hope that 70 years from now it will still be in this condition! 


examples abound. Consider owning an 
unbuilt Heathkit in a factory sealed box 
— you can’t build it and you can’t even 
look at it! Warren Harding (K1BOX) 
who, in addition to his interest in vintage 
radio gear also collects antique model 
trains told me of an acquaintance with a 
factory-sealed Lionel train set who had it 
X-rayed to finally be able to see the train. 
Rick Dupree (NN2K), a long-time ham 
with a newly developed interest in boat 
anchor equipment, was unfortunate 
enough to acquire an all-original 
unmodified BC-348 at an estate auction 


Electric Radio #306 


and he quickly realized (with a little nudge 
from me) that the right thing to do was to 
leave it in its unmodified condition and 
to turn it on only for special occasions. 
Within a short time he was lucky to find 
a second BC-348, this example a well 
used one, now repaired and in regular 
service. This illustrates an unexpected 
upside to owning a museum quality piece 
— for the benefit of future generations 
you are actually forced to seek a second 
example — a justification sure to soften 
the resistance of even the most hard- 
hearted XYL to yet another boat anchor 
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coming through the door. 

I hope that I have made the case for 
rebuilding as an alternative to replacing 
Command set capacitors, for not 
molesting what few remaining-museum 
quality sets remain, and that this effort 
results in more of these little receivers 
surviving far into the future. It is obvious 
that the same preservation and rebuilding 
ideas ought to be extended to our other 
vintage gear, both military and non- 
military. In closing I would like to quote 
KG7TR who put some of this nicely at 
the end of his SSB Command transmitter 
article: “I would never condone using a 
new, nice or restorable Command 
transmitter for homebrew SSB projects. 
There are simply too many junk sets 
available to justify doing that.” Amen 
Mike! 

Postscript 

Sometime after I submitted this article 
I ran across several capacitors with a 
variation I had not seen previously — 
there was no metal ring between the 
crimp and mica. I was successful in 
decrimping one of these capacitors, but 


to begin the decrimp process I used an X- 
acto® knife blade, which I was able to 
force between the crimp and mica without 
appreciable damage to the mica. I used 
one of the chisel-type blades that I 
modified slightly with a bench grinder 
by taking off the corners of the blade and 


SSS eS SSS SSeS = 


Figure 19: The capacitor on the left has a crimp ring, 


while the right capacitor does not. 
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rounding it slightly to fit the 
circumference of the capacitor. The 
process is a bit more difficult than when 
the crimp ring is present. If I had several 
of these capacitors I would at least 
consider using the tubing-cutter 


approach. 


References: 

1. Link to Lathe and Tubing Cutter 
Method: 
http://aafradio.org/garajmahal/ 
Removing _Command_receiver_capacitor_ 
tops.html 

2. Mouser part numbers for the 
replacement capacitors: 

¢ .047MF/400V, 3 X .047-pF Cans, 
Cornell Dubilier DME4S47K-F, Mouser 
5989-400V.047-F 

© .22-uF, 400-volt, 3 X .22 pF Can, 
Cornell Dubilier DME4P22K-F, Mouser 
5989-400V.22-F 

e Audio Cathode Bypass, Sprague 15MF/ 
50V, TVA1305, Mouser 75-TVA1305 
¢ B+ Filter, 5-pF, 320-volt, Sprague 
517D106M1G60CCGAE3, Mouser 75- 
517D106M160CCG6AE3. Use two in 
series with 82-k, %2-watt equalizing 
resistors. These are 10-ypF,160-volt 
capacitors. 

e RF Gain Bypass, 5-pF, 50-volt, 
Sprague TVA-1303, Mouser 75- 
TVA1303 The highest voltage rating on 
a 5-yF capacitor Pete could find that 
would fit into the C5 can isa 
250 volt unit. The Mouser part 
number is 75- 
517D475M250CC6AE3 — 
interestingly, technology has 
not marched ahead very far 
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Unamplified D-104 Microphone Wired for 
Balanced Output to Feed a Push-Pull Preamplifier 


By Donald Chester, K4KYV 
2116 Old Dover Road 
Woodlawn, TN 37191 
k4kyv@hotmail.com 


For over three decades I used a dual 
microphone configuration, consisting of 
an Astatic D-104 crystal mic combined 
with an Electro-Voice 670 dynamic, 
feeding a home-built, two-channel 
preamplifier/ mixer with built-in high 
frequency pre-emphasis. The response 
curves of the microphones were 
complementary; the D-104 provided 
communications effectiveness while the 
dynamic provided bass response lacking 
in the D-104. Although the dual 
microphones were highly compatible with 
my voice, this configuration was recently 
replaced with a vintage D-104 rewired 
for balanced output, feeding a push-pull 
preamplifier incorporating the same 
built-in electronic pre-emphasis circuit 
used in the original design. Twenty 
Megohms of input resistance at the 
preamp allows the D-104 to provide 


adequate bass response without the aid of 
the dynamic. 
A Brief History of the D-104 

The Astatic D-104 first appeared in 
1933, and was probably the most widely 
used microphone by amateurs during the 
early postwar decades. In the original 
version, the high impedance crystal 
element feeds the AF signal directly to 
the first audio stage through a single- 
conductor shielded cable. The rising — 
frequency response, culminating in a 
broadly resonant peak in the vicinity of 
3000 Hz, gives this microphone a 
uniquely crisp sound quality and a 
reputation for “audio punch.” This built- 
in “presence rise” (see figure 1) reinforces 
sibilants, or articulations in speech, 
making the microphone particularly 
effective for voice intelligibility in the 
presence of background noise and the 
typically poor high frequency response of 
vintage receivers. 

With the increasing prevalence of SSB, 
beginning in the late 1950s, the D-104 


developed a reputation for “not soundin 
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Figure 1: D-104 Frequency Response 
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good on sideband.” The rising response 


curve, and 3 ‘kilz. bump were nog 
particularly compatible with the “peaky” 
restricted frequency response of early 
filter-type exciters. With all the 
orchestrated hype for SSB in those days, 
the mere association of the D-104 with 
AM was enough to cause some hams to 
turn to other microphones. With 
dwindling sales to the amateur 
community, Astatic looked to the CB 
market where the so-called “power mic” 
was a popular item, just when 
transistorized transceivers requiring low 
impedance microphones were beginning 
to appear on the amateur and CB market. 
To accommodate the new low impedance 
inputs and to satisfy CB demand for the 
power mic feature, Astatic revised the 
original D-104 sometime in the 1960s 
by adding a built-in transistorized 
preamplifier. The “amplified” version 
allowed the D-104 to work with newer 
rigs while remaining compatible with the 
high impedance input of older tube-type 
equipment. The D-104 soon became the 
microphone of choice for CB base 
stations. 

Audio quality was not the top priority 
when Astatic designed the preamplifier; 
the amplified version of the microphone 
lacks the clarity and fidelity of the original. 
Numerous homebrew replacements for 
the Astatic module have resulted in 
various degrees of improvement, but 
when used on a transmitter with high 
impedance input, the simplest solution is 
to disable the built in preamp altogether 
and return the microphone to the 
unamplified configuration. 

Bass Response and Load Resistance 

A crystal microphone must be 
terminated into an extremely high 
impedance to attain full frequency 
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response. The Rochelle salt crystal 
element approximates an ideal AC 
generator coupled toa load through about 
600 picofarads of capacitance, 
necessitating a load resistance of several 
Megohms to avoid attenuation at the low 
end of the frequency range. Astatic 
recommends at least a five Megohm grid 
resistor for a tube-type preamp, and hams 
sometimes use ten Megohms or more. 
With a load resistance of 20 Megohms, 
the low frequency response of the D-104 
compares favorably with that of dynamic 
and electret condenser microphones while 
retaining the characteristically crisp 
presence rise. However, this involves more 
than merely wiring in a 20-Megohm grid 
resistor to replace the original. 

Too high a resistance in a vacuum tube 
grid circuit is inherently problematic. 
The RCA Radiotron Designer’s Handbook 
generally recommends a maximum of 1 
Megohm for the grid resistor of an RC 
coupled triode amplifier, and the RCA 
Receiving Tube Manual specifies a 
maximum of 100-k to 500-k for some of 
the triode and pentode tube types 
commonly used in the first audio stage, 
all well below Astatic’s five-Megohm 
recommendation. With excessive grid 
resistance, the bias voltage may be affected 
by minute currents from random grid 
emission, creating a tendency for the 
plate current to be unstable and to vary 
considerably from one tube to another of 
the same type. Audible hum can be a 
stubborn problem with a high gain 
preamplifier using a high-mu tube like 
the 12AX7 in combination with high 
grid resistance, sometimes completely 
eliminated only by operating the tube 
filament with DC. Trade-offs between 
frequency response, stability and hum 
are sometimes best resolved by collecting 
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as many specimens of the tube as possible, 
then carefully selecting the ones that give 
the most satisfactory performance. 

Some homebrewers and commercial 
manufacturers of vintage AM transmitters 
went to the opposite extreme and used 
far less-than-optimum grid resistance, 
occasionally as low as 50k -100k, resulting 
in asqueaky, tinny sounding voice quality 
severely lacking in lows. It is highly 
recommended to replace an inordinately 
low-value grid resistor if a D-104 or 
other crystal microphone is to be used 
with the transmitter, even if no further 
modifications are contemplated, 4.7 
Megohms should be satisfactory. 

A frequent problem with a crystal 
microphone operated in close proximity 
of a transmitter is stray RF pick-up, with 
effects ranging from subtle distortion to 
oscillation squeal. Various combinations 
of capacitors, resistors and RF chokes at 
the microphone input may be employed 
to suppress RFI, but these must be used 
with care to avoid degrading the frequency 
response. RF pick-up will likely be 
exacerbated bya grid resistor in the higher 
Megohm range as described above. 

Rewiring the D-104 for Balanced 

Output 

A little noted property of the Astatic 
D-104 crystal element is that it is non- 
polarized. The body of the cartridge is 
made of a plastic composition material 
with two symmetrically placed solder 
terminals on back, with no specific “hot” 
or “ground.” The microphone may be re- 
wired for balanced output merely by 
replacing the standard single-conductor 
shielded cable with one that has two 
conductors inside the shield; the shield 
braid is grounded to the shell of the 
microphone head while each of the two 
cable conductors is wired to one of the 
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Figure 2: Cross Sectional View of the 
Early D-104 Head 


terminal lugs on the cartridge. The D- 
104 heads with the usual three-prong 
connector to the microphone cord or 
desk stand are already wired this way; the 
two closely spaced pins are each connected 
to one of the terminal lugs on the crystal 
cartridge and the third pin is grounded to 
the metal case. The wiring modification 
for balanced output is performed entirely 
in the desk stand or at the mic cord 
adaptor without going inside the head. 
Early D-104 heads made prior to 1937 
use no plug-in connector; the mic cord is 
hard wired directly to the crystal cartridge, 
secured in place with an internal clamp 
and fed out of the head through a metal 
bushing at the bottom (Figure 2). This 
type of head must be carefully 
disassembled and the replacement cord 
wired and properly secured in place. 
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Astatic’s “Figure 4”: Schematic of Balanced Configuration 


From an Astatic Data Sheet 


The balanced output configuration 
allows the microphone to directly feed a 
push-pull preamplifier. Astatic 
recommended. this), forthe, early 
unamplified version when a long 
microphone cord was to be used, to 
minimize AC hum pick-up, See figure 4. 

Per the original Astatic Bulletin # 58, 

"TWO-WIRE SHIELDED CABLE 

"Where the D-104 is to be used some 
distance from the amplifier (50 to 150 
feet), we are prepared to supply it with a 
special two-wire shielded cable. Due to 
the loss in long cables, more gain is 


required in the amplifier which results in 


I decided to try this 
configuration with a 
normal cord length of 
less than 6 feet, and the results turned 
out to be well worth the effort. 60 Hz 
hum is far less of a problem than with the 
previous 12AX7 
preamplifier, completely satisfactory with 
the tube filaments running on AC. The 
balanced configuration seems immune 
to RF pick-up. The preamplifier unit is 
mounted in a relay rack next to the 
operating desk, with the two-conductor 
shielded microphone cable attached 
through a 3-prong, chassis-mount 
connector, each conductor going directly 
to the grid of one of the tubes and the 
shield grounded to the chassis. The only 
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Photo 1: Rear View of the Rack Mounted Preamp 
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8; HV winding is 275-0-275 volts at 35 mA. 
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Figure 5: Frequency Response of the Preamplifier 


other connection to the grid is the resistor 

wired to ground. No DC blocking 

capacitor is used nor is any additional 

components needed for RFI suppression. 
The Push-Pull Preamplifier 

The preamplifier is comprised of three 
push-pull triode stages, all RC coupled 
except for the second stage plate circuit. 
The schematic is shown in figure 3. The 
first two stages use type 6F5 tubes, and 
the final stage a pair of 6C5s transformer 
coupled to a balanced 500 ohm line. The 
6F5 is electrically identical to one section 
ofa 12AX7, but individual single-section 
triodes allow the tubes in the push-pull 
stage to be carefully matched for balance, 
and with 10 Megohm grid resistors in the 
first stage, selected for stability and 
minimum hum level. 

Adequate gain could be had with only 
one GF5 stage, but the second stage is 
necessary to fully achieve the desired built- 
in pre-emphasis, which exploits the effect 
of cathode resistor bypass capacitance on 
the gain of a tube type amplifier stage. 
Throughout the amplifier, each cathode 
R-C combination (microfarads x 
Megohms) yields a time constant of 
0.00015 seconds to deliver the desired 
response curve. The small capacitance 
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leaves the cathode resistor effectively un- 
bypassed at lower audio frequencies, 
resulting in degenerative feedback to the 
grid and reduced gain. As the frequency 
rises beyond the R-C cutoff frequency, 
the cathode bypass capacitors become 
increasingly effective and the degenerative 
feedback correspondingly reduced, up to 
the point where the cathode is fully 
bypassed and any further rise in frequency 
results in no further increase in gain. The 
response is virtually flat from 30 Hz to 
600 Hz, where it begins a steady rise 
reaching 9 dB at 3400 Hz, then levels off 
to remain flat to the upper limit of the 
audio transformers (Figure 5). A similar 
response curve was suggested by George 
Bonadio (W2WLR) in his Enhanced 
Amplitude Modulation paper, which may 
be viewed at http://www.amwindow.org/ 
tech/pdf/eam.pdf. 

This preamplifier is designed around a 
modified version of George’s curve. The 
frequency response of the preamp extends 
well below 80 Hz, with the low 
frequencies limited primarily by the D- 
104 itself. The upper frequency limit is 
determined by a set of switchable low- 
pass filters in the line amplifier that 
follows the preamp, allowing the choice 
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of a sharp cutoff at 3400 Hz, a more 
gradual roll-off beginning just beyond 5 
kHz, or no high-pass filter at all. For 
normal operation the 5 kHz filter is used. 
The 3400 Hz cutoff is used under heavily 
congested band conditions or when an 
adjacent QSO is nearby. The unlimited 
option is sometimes used when the band 
is lightly occupied and no nearby QSOs 
are present, although the response of the 
D-104 drops off above 5 kHz even 
without the filter. With 10 to 20 
Megohms of load resistance, the low 
frequency response of the microphone 
appears to exceed that shown in the curve 
in figure 1, sometimes picking up the 
near-subsonic rumble of distant aircraft. 
Nevertheless, with the pre-emphasis 
incorporated in the preamp combined 
with the acoustical presence rise built 
into the microphone, the D-104 never 
sounds muddy or bassy with voice 
modulation. 

The output voltage from the first stage 
is too high for the grids of the second 
stage, so a resistive voltage divider in the 
interstage coupling circuit reduces the 
signal level by 17 dB. A similar voltage 
divider at the grids of the 6C5 stage 
drops the signal an additional 7 dB, fora 
total gain reduction of 24 dB. This was 
determined by trial-and-error so that at 
normal talking distance from the 
microphone, each of the three stages is 
driven to optimum signal level while 
leaving sufficient headroom to avoid over- 
driving on voice peaks. No mic gain 
control is used in the preamplifier unit; 
microphone level is controlled with a 
Daven step attenuator in the 500-ohm 
line between the preamp and the line 
amplifier that follows. Each tube in the 
preamp has its own separate cathode 
resistor and bypass capacitor, since the 
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common cathode resistor to both tubes 
normally used in a push-pull audio stage 
causes cancellation of the degenerative 
feedback necessary to produce the desired 
pre-emphasis. 

Out-of-phase feed to the push-pull 
grids is accomplished with 10 Megohm 
grid resistors Rl and R2, which the 
microphone sees as wired in series to 
form a 20 Megohm resistive load, with 
the common connection between the two 
resistors grounded. To assure good 
balance, these resistors must be precisely 
matched. Other components in each 
push-pull stage were likewise carefully 
matched for balance, using digital ohm 
and capacitance meters. 

The plates of the 6F5s in the second 
stage are impedance coupled with mid- 
tapped reactor “L” instead of R-C 
coupling. This makes for better overall 
balance across all three push-pull stages, 
since even the most carefully matched 
components may drift over time and 
tolerance errors may accumulate more in 
one direction to upset the balance. The 
mid-tapped reactor maintains a perfectly 
balanced reference point midway through 
the circuit, regardless of unbalances that 
may creep into the previous and 
subsequent stages. High inductance 
reactors designed for this purpose, listed 
in early audio transformer catalogues, 
are long discontinued, but the junk box 
produced an unidentified special-order 
UTC “push-pull plates to single grid” 
interstage transformer mounted in the 
small LS cast metal package, marked as 
“type 54046.” The primary inductance 
measured far higher than that of the 
primary or secondary of any other audio 
transformer I tested. The push-pull 
primary is used as a mid-tapped inductor, 


leaving the secondary winding 
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unconnected. With this inductor in the 
circuit, the low frequency response 
measures flat to below 30 Hz despite the 
high plate impedance of the of the 6F5s 
in Class-A service, so I decided this was 
an adequate plate reactor. Lacking a 
suitable mid-tapped inductor, a regular 
R-C coupling using a pair of 100k plate 
resistors should make an acceptable 
substitute, keeping in mind the balance 
issue. 

The power supply is built on a separate 
chassis to reduce the likelihood of induced 
hum. All units in the station’s audio 
chain are interconnected with 500/600 
balanced lines. The microphone 
preamplifier feeds the line amplifier that 
includes the selectable low-pass filters, 
which in turn feeds a Urei BL-40 
Modulimiter compressor/peak limiter 
retired from AM broadcast service. The 
BL-40 output is channelled to the 
appropriate transmitter via a selector 
switch mounted on the audio rack. 

The microphone is an early 1930's 


version of the D-104, suspended inside a 
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Photo 2: Ring-Mounted D-104 on Boom 


metal ring like an old 
fashioned double-button 
carbon mic, using elastic 
lacing cord rather than steel 
springs. The ring is attached 
to an adjustable boom, rather 
than a desk stand that would 
always be in the way and 
sooner or later get knocked 
off the table. The microphone 
is elevated a little higher than 
eye level so that the operator's 
head is forced slightly upward 
while speaking. This allows 
the chest cavity to fully 
expand and the vocal cords 
to work more efficiently, 


— = 


resulting in a relaxed and 
more resonant voice timbre 
than with the operator hunched over and 
facing down to a desk mic, constraining 
the chest cavity and larynx. 

The transmit/receive switch is made 
from a high quality power cord switch 
attached to the end of a spiral headphone 
extension cord. Independent from the 
microphone and far more convenient 
than a foot switch, it maybe conveniently 
held in the hand, rested on a hook 
attached to the operating desk or left in 
the lap while operating. The spiral cord 
stretches far enough to allow the operator 
to make adjustments to the transmitter 
while maintaining control of the T/R 
function. 

The balanced D-104 was first tried a 
couple of years ago as an experiment, but 
signal reports have been so favorable that 
I decided to make this configuration 
permanent. Many over-the-air contacts 
have requested details of the configuration 
and a schematic of the preamplifier, so I 
have responded with this article. 


ER 
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Rarest of All Boat Anchor 
Receivers? 


By Perry Sandeen 


661 La Costa 
Banning, CA 92220 
sandeenpa@yahoo.com 


Introduction 
Any discussion of rare radio receivers 
will get various responses — from the 


fabled-but-few R-390As that were made 


by very obscure companies, which 


qualifies them, really, as “prototypes” 
instead of true production runs — to the 
Hallicrafters SX-88, and to a few others 
in between. 

I believe, though, that the 
Hammarlund R-620, which is the 
military version of the SP-600 JX-28, 
qualifies as the rarest production model 
because only 100 were made. That is a 
shame because this model epitomizes what 


— 


aa 


Figure 1: Front Panel of the Rare and Elusive Hammarlund R-620 HF Receiver 
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Winston Churchill described as “Their 
Finest Hour.” In this article Pll try to 
describe all the features and differences. 

As in a lot of cases, I stumbled upon 
this R-620 receiver in a trade with my 
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friend, Mike Fisch. I had wanted the SP- 
600 model with the SSB option and I 
thought that this was the one that had it. 
I traded some other radios to Mike, one 


being a working SP-600, and he told me 
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how this R-620 wasn’t working, which 
was fine with me. When I got the radio 
home I found out that it was in very poor 
physical shape. I set it aside with the 
papers Mike had provided and worked 
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on some other projects. 

Then some serendipity happened. Mike 
sent me an email about a R-620 that had 
appeared on eBay. Looking it up and 


reading the description made me realize 
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had some papers for the R-620 and 
wanted to get a copy because he knew 
several people with defective R-620s who 
needed schematics. 

As I started porting over the R-620 
data to my digitized schematic I found 
out that this was going to be a real 
problem. There were both major circuit 
changes and added circuits and very little 
space to “shoehorn” them into the 
working drawing. 

Then to my surprise, out of the blue, I 
had an “Elmer” moment. Norm 
Dulebohn, who is on the R-390A Internet 
reflector site, sent me a copy of the 
supplement with the two full-wide 
schematics as he knew I was into SP- 
600s. Wow, what a pleasant surprise! 


Although the photocopied schematics 
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Figure 6: R-620 Tube Locations 


needed to be digitally reproduced, it was 
immediately apparent that this was a gem 
of the 
improvements could be installed on 
earlier SP-600s. 
Most SP-600 


schematics range from useless to fairly 


of a receiver and some 


original manual 
useful, except for the practice of printing 
many component values at right angles 
to the part. The two full-sized schematics 
were done properly. It is spread out and 
component values are all in the same 
horizontal plane. My R-620 block 
diagram is on page 32. 
Mechanical Differences 

At first glance, the R-620 appears the 
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same as all the other SP-600 variants, 
except for the full-size side plates versus 
the cut-down, angled-types normally 
seen, which are shown in figure 2. This 
was done for added mechanical stability, 
similar to what John Leary did to his 
famous restorations done in the 1970s. 

There is no RF-AF meter switch that 
could be used to change the meter scale’s 
calibration. As received, the meter had 
just the RF scale, so I was confused until 
I looked at a picture in the technical 
manual. It confirmed that the original 
meter had been replaced with the dual- 
scale SP-600 meter. 

Looking at the bottom, I founda radical 
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wiring departure from the other SP-600s. 
Instead of point-to-point wiring using 
the customary terminal strips, all small 
electrical components are mounted on 
various terminal boards with wires 
extending to tube sockets and IF 
transformers. See figure 3. This makes 
for a neater configuration and far easier 
component access for service. Disc 
ceramics were used instead of the dreaded 
“Black Beauties of Death” caps. This is 
not only better electrically but they take 
up much less real estate. 
Electrical Differences 

Here is where major changes for 
performance improvement were made. 
Almost every circuit was modified and 
there were two new ones added, some are 
shown in figure 5. The receiver genuinely 
qualifies as its own model, not just one of 
the many SP-600 variants that were VLF 
or had added or subtracted special band 
segments. 

To follow this discussion a copy of the 
schematic and a copy of the TM 11-851 
supplement dated July 16, 1954, are 
needed. In my opinion it is a terrible 
excuse for a technical manual. It expects 
you to havea copy of the original TM 11- 
851 and be able to add to it all the data 
from the supplement into the margins of 
the manual. Also, on some of the 
pareswitot arohte 
supplemental R-620 manual, though 
labeled differently, the detailing of the 
changes is wrong. They were simply 
copied from the regular TM 11-851 
manual’s individual circuit diagrams with 
added notes about which R-620 details 
are different. A few give conflicting values. 


individual circuit 


I have been re-drawing them to the correct 

configuration and they should be found 

on Andy Moorer’s SP-600 site and/or 

the Hammarlund Historian site. These 
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can be found by doing an Internet 
“Google” search. 

However, having a copy of TM 11- 
851 really is essential as the stamped 
model tag may be missing or the mounting 
plate may have come from a donor unit. 
It seems that in every production run of 
the SP-600 series there were added, 
removed, or changed parts with changed 
values. 

The RF amplifiers, the mixers, and the 
two IF tubes are basically the same as in 
any other SP-600. 

The following text is a summary of the 
major circuit changes. There are also a 
large number of “tweaked” values 
throughout the rest of the circuits. If you 
refer to the block diagram (page 32), it 
will aid in the understanding of these 
changes. 

The Power Supply 

A second voltage regulator tube was 
added, using a 0B2 to provide +105 volts. 
This +105 volts is used in the AVC 
rectifier, lst and 2nd IF screen grids and 
the 3.5 MHz crystal oscillator. 

The +150 volt 0A2 regulator is used to 
power the VFO, the HE crystal oscillator, 
the BFO (that had its tube changed from 
a 6C4 triode to a 6BAG electron-coupled 
oscillator), and the lst mixer. 

On other models of SP-600s the +150 
regulated voltage was applied to the RF 
and IF circuits in a number of different 
combinations. 

The maximum negative bias supply 
was changed 10 volts lower, to -41 volts, 
but the minimum bias value remained 
unchanged at -1V. 

There is one very quirky wiring aspect 
when the “Send-Receive” switch is used. 
In the receive position the 0B2 regulator 
tube is activated via the low B+ feed that 
also goes to the 1st and 2nd RF amplifier 
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tubes. In the send position, the low B+ is 


removed from the RF amp tubes, as well 
as the 0B2. This removes the regulated 
voltage from the 3.5 MHz crystal 
oscillator, lst and 2nd IF, and the AVC 
circuits. So, every time you went to “send” 
the +105 is cycled on-and-off. This would 
be definitely bad for the tube life as well 
as trying to maintain stable regulation. 
With a slight wiring change, the “Send- 
Receive” switch would just remove low 
B+ from the RF stages, leaving the 
regulated circuit operational. These days 
it probably doesn’t make any practical 
difference, but I will rewire mine. 
Wiring Safety 

There is an issue with electrical safety. 
In this receiver and all other SP-600s 
that I’m aware of, they all came from the 
factory wired with a two conductor cord 
that is unsafe for our non-military use. A 
simple — but wrong — solution to the 
problem is to simply add a modern, three- 
wire power cord to ground the chassis. 
(This same problem exists in at least the 
R-390A and Hallicrafters receivers of the 
same vintage that I am aware of.) This 
merely hides the symptom and may lead 
to another problem. If such a wired 
receiver is plugged into a GFCI protected 
outlet, which is becoming more prevalent 
and required in new construction, it is 
likely to trip the GFCI breaker. This is 
because the capacitive reactance of the 
.O1-uF capacitors wired across the AC 
line to ground will leak about 5 mA of 
current. 

The cheap and simple correct solution 
is to remove the .01 caps and install a 
modern EMI filter, such as a Corcom 
#3EEA1, which I found on the Internet 
for less than $3. This Corcom filter is a 
low-pass, balanced filter using small value 
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capacitors wired inside. The ungrounded 
current leakage from these filters is usually 
in the 200 microamp range because of 
the high reactance of the low-value filter 
capacitors. Its attenuation ranges from 
20 dB at 100 kHz and increases up to 30 
dB at 30 MHz. If you want to spend quite 
a bit more one can buy the medical grade 
versions that have-1 microampere leakage. 
Such low leakage shouldn’t trip the GFI 
sensor in house wiring. 

If one doesn’t want to put a hole (!) in 
the rear chassis, similar block-type filters 
are available for interior mounting at 
similar low prices. SP-600 receivers had 
a wide variety of AC input connector 
methods so choice and location will be 
case-specific. Sometimes the power 
dropping resistors need to be relocated. 
At the time these receivers were 
manufactured, AC outlets were not 
polarized and there was no independent 
ground. 

The original R-620 had the power 
cord entering through a round grommet. 
Someone enlarged that hole on my 
receiver to accept a ¥2-inch conduit box 
connector for use with Romex wire. So, | 
enlarged that hole to accept an IEC power 
cord with a Corcom EMI/RFI filter built 
into the back of it. 

So in general, the way receivers such as 
these were wired was to run one input 
lead through a fuse and then to one 
terminal of the power transformer. The 
other lead would go to the power switch 
and then to the power transformer. Then, 
a .01-uF capacitor would be connected 
to each input wire and the other ends of 
the two caps would go to the chassis. The 
result is that no matter what way you 
plugged in to the AC outlet there would 
bea “hot” chassis. Normally, there would 
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be an admonition on the receiver on in 
the instruction manual telling you to 
have a “suitable ground.” 

After installing a low-leakage line filter 
the wiring must be changed so that the 
hot lead goes first through the fuse, then 
to the “power on” switch, and from there 
to the high side on the transformer tap. 
The ground lead should go from the low 
side of the EMI filter and to the ground 
tap without any switching. 

An improved way to wire the SP- 600 
series of receivers AC power input is to 
remove the Send-Receive switch and 
jumper the wires so it’s permanently in 
the receive mode and replace the switch 
with a DPDT toggle switch mounted in 
the vacated hole. Then rewire the switch, 
after the fuse, so that both power input 
wires, hot and neutral, are switched. 

Now let’s get realistic. While some 
users are reluctant to drill any holes in 
equipment (a personal preference), a 
neatly done installation in the rear of the 
chassis that provides electrical safety isn’t 
going to hurt the value of the equipment. 
Remember that 99.9 percent of our boat 
anchors are used to well-used equipment 
and are close to or over 50 years old. Even 
if it is in “museum quality” physical 
condition proper electrical safety must 
take priority. 

Oscillator Circuits 
Here is where the significant changes 
begin. To obtain greater stability, the 
HF crystal and BFO oscillator circuits 
are changed to electron-coupled types 
using 6BAG pentodes and the 3.5 MHz 
crystal circuit was changed to a Pierce 
configuration. For the 6C4 HF variable 
oscillator they added ceramic sockets for 


it and for the GBE®6 first mixer. 
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Detector Circuits 

This is where the most different circuits 
were added. The IF output driver, V11, 
now is transformer coupled by T10 to 
the detector, V14A, % of a6AL5 double 
diode. 

The most radical circuit change is the 
elimination of V12, the BFO buffer. It 
has been changed to a transformer- 
coupled output to drive the AGC rectifier 
tube (12 GALS). It is also used to drive the 
RF input meter rectifier and the cathode 
follower for the IF output jack. 

Also, the component values and 
coupling arrangements in the IF are 
similar to, but different from the SP- 
600. The AVC detector circuit now gets 
its signal from the AGC amplifier circuit 
so the BFO doesn’t affect its value. The 
noise limiter is changed from a shunt to 
a series type. 

The Two Additional Circuits 

These are the heart of the R-620’s 
uniqueness. (See the partial block 
diagram, figure 7, on page 32.) 

The BFO buffer amplifier was removed 
and in its place a G6(BAG AGC amplifier 
circuit was added. The input comes from 
the 2nd IF amplifier and it is transformer 
coupled, via transformer T'10, to the AVC 
rectifier. 

A tuned output circuit was added from 
the output of V11, the GBAG IF driver, 
through T9, going to the 6AL5 detector. 
Both transformers are located on the 
underside of the chassis and are not 
adjustable. 

Audio Circuit 

For improved sound, the audio 
coupling capacitors were enlarged to 
O1pF, but the AF metering circuit was 
removed. There is an 8-ohm headphone 
tap on the audio output transformer. 
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Fixed -12V bias was added to the 6V6 
output tube, but I don’t think this was a 
good idea. If the bias rectifier is removed 
while the set is on, or if something in the 
bias circuit causes it to fail, there will be 
zero volts on the control grid. According 
to what I could find out from the RCA 
receiving tube graphs this is a 
poor situation. When I get my set working 
I will change the 6V6 tube to self-bias, as 
it's done in the other SP-600 models. 
Conclusions and Other SP-600 
Modifications 

So what does this circuit information 
mean to the owners of other models of 
the SP-600? Actually, quite a bit. 

Taking 


Hammarlund was 


what 
attempting to 


time to analyze 
accomplish provides our best clues. I 
want to add at this point that I believe if 
one is going to do replace the Black 
Beauty caps, you should also plan on 
replacing all the half-watt resistors with 
their metal film equivalents, and also 
replace all the mica postage stamp 
capacitors. All of the original parts are 50 
to 60 years young. 

What I believe is that many of the 
“tweaks” can be applied to the other SP- 
600s. For the +105 volt regulated circuits, 
a properly bypassed zener diode circuit 
would be the most cost effective method 
these days. 

Changing the 3.5 MHz crystal circuit 
to a Pierce configuration could add 
stability. 

I don’t know if converting the BFO 
from a 6C4 to a 6BAG would be cost or 
time effective. Better components could 
be added but the regulated voltage change 
may provide all that is needed. 

Reducing the -51 volt bias to -41 might 
beauseful change. Using solid-state diode 
rectifiers with Zener diode regulators and 
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larger bypass electrolytics would reduce 
heat by removing one tube. 

Far superior, larger-value filter 
capacitors are available. 

Here are a few other notable 
enhancements from several different 
articles in years past. Most of these and 
more are found in the SP-600 anthology’. 

Different tubes are available. Using a 
6BZ6 for the 1st and 2nd RF amps has 
been widely reported as a good swap. The 
GBY6 is a pin-compatible replacement 
for the 6BEG and had about three times 
the transconductance. It was used as a 
mixer in some Hallicrafters sets. 

Dallas Lankford designed circuitry for 
adding Collins R-390A mechanical 
filters. An Internet search should find 
this one. 

Andy Moorer reports that the pentagrid 
mixers were not designed for AGC. So it 
isasimple matter to adda cathode resistor 
and bypass capacitor to the second mixer 
and remove the AGC circuit input. 

I will email any who ask all the R-620 
reworked receiver schematics as well as 
all the reworked illustrations. 

[Editor’s Note: Perry has over 36 
other 
illustrations about the Hammarlund R- 


excellent schematics and 


620 that we didn’t have room to print. 


Please send him an email at 
sandeenpa@yahoo.com for _ this 
information] 
End Notes: 


1. The SP-600 anthology is available 
free on the Internet from several sources, 
a “Google” search will find the proper 
WR, 

3. Chuck Ripple offers other audio 
output improvements that are available 
in the SP-600 anthology, also an Internet 
search. 

ER 
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Measuring the Frequency of a 
Receiver Oscillator 


By John Svoboda, W6MIT 
Rescue, CA 


johnsvoboda@comcast.net 


If you have ever attempted to measure 
the frequency of the local oscillator in a 
receiver with a frequency counter the 
results are often less than desired. Over- 
coupling tends to either kill the oscillator 
or detune it, making whatever reading 
you obtained questionable at best. You 
can even “pull” a crystal oscillator a few 
ke with a probe attached. Many counters 
are just not sensitive enough for such 
measurements. 

This is where a good dual-channel 
oscilloscope can come to the rescue. 
Tektronix models 453, 454, 465, 475, 
and probably other TEKs, as well as 
other manufacturers, include a feature 
that allow channel 1 to be “cascaded” 
with channel 2, significantly increasing 
sensitivity of the scope. 

Now, if you have a scope of the type 
just described, you can “patch” your 
relatively insensitive counter to the 
appropriate output of the scope (The 
channel output is often located on the 
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back of the O-scope along with a bunch 
of other connectors you probably have 
never used.) Your 10X probe is then 
connected to the appropriate input 
channel. With the added gain, your 
should be able to obtain a reliable reading 
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without getting too close that pesky 
oscillator coil. 

[Editor’s Note: Look for John’s BR W 
5100 transmitter article coming up next 
month!] 


A Transmitter Spot Switch 
Modification 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


The 250 Watt Classic CW Transmitter 
described in ER #301, June 2014 uses a 
SPST push button spot switch, see figure 
1. This function works well for spotting 
the transmitter’s frequency in a receiver. 
But after using the transmitter I realized 
there was no provision for tuning just the 
oscillator. 

This transmitter uses one power 
transformer and that is the problem. 
When the center tap of the transformer is 


grounded, DC is applied to all stages. 


This activates the oscillator and PA and 
doesn’t allow for oscillator-only tuning. 

A 1N4007 isolation diode was used in 
the original drawing from S3 to the PA 
cathode line for the spot function. 
Pressing S3 activated V1 while the PA 
tubes were kept off. S3 was the logical 
component for the modification. The 
“Spot” switch, $3, can be seen in the 
original drawing in figure 3 and in the 
condensed transmitter drawing, figure 
2ias San. 

S3 was removed and replaced with 
S3A and S3B, a spring-loaded, DPST- 
toggle switch. The isolation diode from 
S3 was replaced with a wire. S3A now 
grounds the cathodes for V1, V2, and 
V3, while $3B grounds the wiper arm of 
the “Power” potentiometer. If you don’t 
have the power circuit, the screens can be 
brought to near ground using a suitable 
resistor connected from the screens to 
S3B. 

After switching S3A-B, the transmitter 
is effectively operating but the PA screens 
are pulled to near ground with a low PA 


Figure 1: This is the front view of the author’s 4D32 transmitter from ER #301. 
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cathode current of 100 mA. Note, normal 
PA cathode current is 600+ mA and RF 
output is nearly non-existent while the 
oscillator can be tuned for maximum PA 
grid current. 


I appreciate that you most likely won't 
be modifying your home brew 250 watt 
41)32 transmitter but this idea can be 
applied to many transmitters that use a 
single power transformer. 


" v PCs, 4T, #18 
S 4032 OVER 50 0 


Figure 2: This condensed view of the 250 watt 4D32 transmitter shows the Spot 
Switch’s modifications. The isolation diode from $3 is replaced with a wire and the 
new switch is a DPST spring-loaded toggle. S3B (lower right side) grounds the wiper 


arm of the “Power” pot. 


Xtal 220 
ls JR 800-uH 
= 100 = RFC1 
$3 
+8V 
x ats TS 
2N2907A Le) = SPOT snaoo7 +300 VReg 


ee #14awg 
| : Hs) ys +150 V Reg 
KEY aii bab (75 
\_ BUL-216 


Electric Radio #306 


Figure 3: To the left is a portion of the 
original 4D32 schematic from the 
article in ER #301, showing the 
original configuration of the spot 
switch $3. 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
Please keep sending in your photos so this column can stay alive! Especially we need 
attractive photos for Electric Radio covers.” 


Bob Heil sent this letter that’s all about 
the cover photo this month, and his 
collection of classic Ford Thunderbirds: 

“...I was in our Illinois assembly plant 
and ran across some pictures of a few of 
my cars. Starting in the ‘70s I began to 
‘collect’ little T-Birds. I drove one of my 
1956 T-Birds daily, from 1972 through 
about 2008. It all started in 1972. A guy 
owed Heil Sound some money. He 
couldn’t pay the debt and offered to give 
me one of his cars - a 1957 Thunderbird. 
The love affair (or addiction) started 
there. 
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Here is a rear view of Bob’s ‘57 T-Bird 


In those days, I had lots of room in the 
large building that housed Heil Sound, 
where we built all of that historic touring 
sound gear (yep, some ended up in the 
Rock ‘n Roll Hall of Fame) and where 
the Amateur Radio Division was born. 
Had lots of room to store my cars. One of 
our production line workers - we called 
him Steamer as he was always ‘steaming’ 
ahead with any project I would put him 
in charge of, started to help me with the 
growing collection. He worked on our 
electronic assembly line but when I 
discovered that he also restored and 
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rebuilt his own cars I asked him to help 
me restore and maintain my collection. 
At one time I had 7 of the little birds, one 
Lo G0 mequaree Bird, ..a.63.Falcon 
convertible, 1929 Model A, 1964-% 
Mustang convertible, a 63 split window 
Corvette, along with a variety of other 
Corvettes. For many years, the addiction 
never stopped! 

“Around 1989, I acquired a really 
NICE 56’ Thunderbird. I always favored 
the ‘56 as it was the only year Ford built 
the bird with a factory continental. We 
took this low mileage 1956 beauty and 
did a complete body-off, 100% 
restoration. Factory specs... Only 
variation was that we installed an air 
conditioner as I knew I was going to drive 
it daily - and I did. Put nearly 100,000 
miles on it after the restoration. A dream 
to drive - after all, it had power steering, 


power brakes all of the nice features the 
little Birds came with. I built a 20’ high, 
four car garage with a power winch to 
easily lift and store the fiberglass ‘port 
hole’ hardtop. In the summer, I buzzed 


Bob Heil (K9EID, Right) and Joe Walsh (WB6ACU) visit 


the radio room on the Queen Mary. 
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around with the convertible top. Winter 
came - nice and toasty with the hard top 
but no, I never drove it in terrible rainy, 
snowy weather. 

“Around 1998, Joe Walsh gave me a 
Collins KWM 1 - their first transceiver. 
Oh boy, this was neat. After Wayne, 
W6IRD, went all through it and put it in 
top shape, Joe came up with a great idea 
— install the 1956 KWM-1 in the 1956 
Thunderbird. Historic idea - so I did! It 
WAS pretty cool and checking into the 
Collins and vintage nets was always fun 
as | would ‘ bop’ down the road on a nice 
sunny day, top down, KWM-1 blaring 
out great 20 meter signals. I got called 
down by some of the REAL collectors 
that I should have had a Webster Band- 
Spanner on the ‘56 Bird but I liked the 
screwdriver so I could move around and 
not have to get out to adjust the antenna, 
convenience over history on that one. 

“After leaving Marissa, Illinois where I 
had that nice building and ‘Steamer,’ 
who kept everything in the car collection 
running, and not having room for the 

beauties in the new 
Heights 
location, I started 
selling them off. Yes, 


Fairview 


tough in some respects, 
biceemy lire «had 
amazingly 
busier with less time to 


gotten 


take care of the cars so 
they are all gone but 
the memories of that 
creat Pink’56 Bird and 
the ‘56 KWM-1 


: : ” 
remain with me. 


ER 
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A Cattics : e, 3835, ‘kc. ‘QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX KOO] 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WAS8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Ke @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 


Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. 


QSX for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1IJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3P WW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. OSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 ke, +/- 25 kc. QSX Dave (VAZORP). 
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Advertising Information 


To avoid disappointment, don’t wait until the last day to submit new 
ads. Subscribers receive 1 free 20-word ad per month. Extra words are 20 
cents. Ads run ONE month unless otherwise requested. “For Sale” or “Wanted” and 
all of your contact information counts as 6 words. That leaves 14 words for the 
description. Hyphenated and slashed words/numbers count as 2 words. Please 
count the words in your ad as described above, and if you are over 20 words, 
send payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


(| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: A222 A- Ole 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Collins 32V-3 $700 National 
HRO-50R1 with factory half rack, speaker 
and coil cabinet with 13 coils. NBFM 
adapter $700 All in very good condition, 
working. Manuals spare tubes. No 
shipping— pick up only. WOBYG, Bud 
Gross, Cottage Grove, MN. 55016 Phone: 
651-459-3233 


FOR SALE: Heathkit DX35 with manual, 
G, no mods, last used 2010, $120, you 
ship, Roger, 1-317-881-7466, LR- 
JL @juno.com 
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& Deadline for December 2014: 


@ Friday, November 21! _ 


FOR SALE: Hallicrafters FPM-300 MKIl. 
Working vintage transceiver in very good 
condition, original manual and mic 
included. Pick up, Best Offer. Douglas 
Sanders, W3YFA, 8923 Reisterstoen Rd, 
Baltimore MD 21208, 410-484-1103 


FOR SALE: Siltronix 1011B (10 M xcvr), 
G, with manual and speaker, now in use, 
$165, you ship, Heathkit SB10 (side band 
adapter), needs repair or parts, $45, you 
ship, Roger, 1-317-881-7466, LR- 
JL@juno.com 


FOR SALE: Johnson Viking Kilowatt 
Matchbox includes PWR & SWR indicator, 
directional coupler. Complete operating 
instructions included. $325 plus shipping 
or pickup in LA area. John, KI6ZS, email 
jve @earthlink.net or 818 887-6119 


FOR SALE: Belar AMM-2A AM modulation 
monitor, with remote meter panel. Working 
when removed from service. $100, plus 
ground shipping. Gary Peterson, KOCX, 
Rapid City, SD 605-484-5893 
kzerocx @ rap.midco.net 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateul-radio contests 
- Communications receivers 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http:/Awww.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


FOR SALE: Communication Revrs Knight 
Gonset Hammurlund Hallicrafters UHF 
Scanners. Let’s Talk. Howard, 301-320- 
3028 


FOR SALE: .01 uF, 600V mica caps, 
NOS, approx 1"x1.75", 10 for $7.50, 30 for 
$18 plus shipping. Aerovox and Cornell- 
Dubilier Steve, W6SSP, zarco @sonic.net 
707-544-8142 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: BC-348 w/dynamotor, extra 
clean, $350. Hickok 800A $275. Military I- 
177B, $175. SCR-511 Pogostick, 
complete set, $850.. BC-728 restored w/ 
antenna, $250. All items plus shipping. 
Steve 708-243-7713 


FOR SALE: B&W 2Q4 phase shift network 
(350 PSN # 350/2Q4 ) $25 plus shipping. 
Craig, 570-282-4663, ask for Craig. 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
$25. Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


SURVIVING 


TECHNOLOGY | 


S1\, 


BRUCE VAUGHAN, N RSQ- 


i ox, 
ony B. 3V 


fred Yess Git ie | 


Surviving Technology 
By Bruce Vaughan, NR5Q. 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q, SK) 
many popular articles in Electric Ra- 
dio over the years. Surviving Technol- 
ogy is a chronicle of Bruce Vaughan’s 
lifetime of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight pa- 
per stock. In 7 detailed chapters, Bruce 
gives you a blow-by-blow description, 
including schematics, of all the secrets 
needed to build a successful regenera- 
tive receiver. The “Ultimate” is amaz- 
ingly straightforward, stoutly built, 
and Bruce provides all the details to 
successfully build your own based on 
Bs his 60 years experience. 


45) 


Available from the Electric Radio Bookstore! 
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FOR SALE: Skyrider Defiant RX, Fisher 
FM tuner like new, all tube, all VG condx, 
beautiful brass bezel, very compact. Altec 
Mic 670B. RCA radio station mic 670B 
chrome plated convex shape. RCA mic 
shaped like egg, no model number. Spring 
mounted mic from 1920s mfd by Ellis 
Labs in Berwyn IL. HQ-140X revr. National 
speaker in metal crackle finish, initial “N” 
embossed in cabinet from 1937. 
Hallicrafters S-38C, S-38E, S-41G, S-94. 
2 Quadraphonic rcvrs. Macintosh FM revr 
and amp. Marantz #7 stereo console, 
Marantx 1270 rcvr, Marantz 8B amp. 
Macintosh 1700 FM Rcvr-Amp. Many 
Macintosh amps for sale, call. Bill Kalcik, 
608-253-9855-Call after 8PM CST 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Amateur equipment manuals 
(Drake, Collins, Heathkit, WRL, Kenwood, 


Gonset, others), kit and test equipment 
manuals, books, magazines, catalogs, 
handbooks and other radio publications. 
NI4Q, POB 690098, Orlando, FL 32869, 
407-351-5536, ni4dq@juno.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


for the Radio Amateur 


a ake 
Gaye” 
TAGE? —“ 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction. tt is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas, Grayson Evans, TAZZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid~state! 


gestae RENN TST 
NOW Available from the Electric Radio Bookstore! 


Electric Kadio #3VU6 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ................seee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter .............cccccccsssccecseeees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Merenad Ineuel Limiter, 
Models AB-1M, AB-300M 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: BC-610-I, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 837% St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I’ll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WEA, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
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FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 735 Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrli.net 


November 2014 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
P5o-0124, Dayton’ OH, httpi// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
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Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS. 
| _ 7404 4 Ryan Road, Medina, Ohio 44256 
| Ph 30-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
NS www.estesauctions. com @ Email: estesauctions@aol. com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSOBIBSSEOR«eSsALEwsopun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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CEIVERS 


Your S- ZL LLL > Select- 
ce ) able VFO 
receiver or receliv- 
can be er crystal 


general operation. 


coverage, 
and have , 
memories. ye. 3 
VFO 1000 / COLLINS CRYSTAL ELIMINATOR 
$250 + $10 SHIPPING 
There are 30 tunable memories that can be easily user re- 
programmed in any way you want. Some could be your favor- 
ite net frequencies, others could be used for general cover- 
age of the shortwave broadcast bands. The encoder. has 
1KHz, 100Hz, 10Hz, and 1Hz tuning steps, and can be locked 
to prevent accidental changes. An LED indicates when the 
encoder is active. The LCD is blue backlite with white char- 
acters. No mods to the receiver are required. Everything you 
need to be up and running is included. It is Plug-N-Play. 
Electronic Specialty Products * KK4PK.com 
3054 Moore Dr., Oviedo, FL 32765 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: RCA VoltOhmyst test leads. 
Central Electronics MM2 monitor scope, 
Central Electronics 458 VFO. Jim Roden, 
AD5KD, 918-260-7364 or ad5kd @att.net 


WANTED: Collins 75-S transmitter, can 
be S1,S2,S3. Excellent working condition, 
reasonable cosmetic condx, ex-smokers 
OK. Tom, WA2FHV, 518-766-3113 


WANTED: Service to bring almost working 
Racal RA-17L back to life! Richard, 
W6AWO, 415-663-8982, 
ddillman @igc.org 
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WANTED: Kennedy 110 parts. Need 
cabinet, some knobs and one of the big 
coils (lower, middle). Will buy parts set. 
Steve, W6SSP, zarco@sonic.net Santa 
Rosa, CA. 707-544-8142 


WANTED: Hallicrafters CRX-3 Aircraft 
Receiver in excellent condition. Ron 
Henderson, K3NFS, 724-7364464 


FOR SALE: 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 
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High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


international radio 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Coil sets C376 or C379, 2500- 
4200 KC. For BC-AR-229 Receiver. Pete 
Hamersma, WB2JWU, PO Box 467, 
Holderness, NH 03245. 
wb2jwu @ myfairpoint.net 


WANTED: 1 KW coil with jack bar: HDVL 
160 needed: kb6bkn @ gmail.com or Walt, 
KB6BKN, 560 Eldridge Avenue, Novato, 
CA 94947-4806 


WANTED: Harris Radio RF-505A receiver 
operation & service manual, complete and 
with schematics. Original preferred. Jean- 
Claude, KC5SR, jlega@jlega.com. 713- 
417-0258 


WANTED: Any info on Sangamo Weston 
Schlumberger Digital Wattmeter, 200W/ 
1000W. Ron, ab5wg @satx.rr.com, 210- 
722-8179 


WANTED: Continental Six Transverter, 
manufactured by Continental Electronics 
in Sumter, S.C. in 1962. K4FMC, Jerry. L. 
Everhart 336 - 345-2443, email 
k4fmc @ aol.com 


WANTED: Eimac SK-416 chimney (for 3- 
400). Ralph Fowler, rrfowler0429 @ att.net. 
985-282-5009 after 6:00 PM 


WANTED: Schematic or instructions for 
bakelite or homebrew PS used to 
demonstrate Westinghouse WL-787. Bill 
Ross W9WR, 300 Oxford Road, 
Kenilworth, IL 60043; 847-251-7447; 
william.ross @ comcast.net 


WANTED: Eico 722 VFO and/or Heathkit 


VF-1 VFO. Contact Dan N7CQR at 
n7cqr @arrl.net or 503-701-3871 
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. a, PO Box 2110, Aptos CA 95001, USA 
SESS tel: 1-831-462-5511 fax: 1-831-612-1815 
> e-mail: sales@inrad.net web: www.inrad.net 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meissner Transformers: 14- 
7476; 4414-74780 14-/4 8050 son: 
K3PID @arrl.net, 651-402-1387 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 1-208-304-7515 or 
email: radiotuner56 @ gmail.com 


WANTED: Meter for Hickok_534A tube 
tester, not 534, need the “A” model only, 
Walter, 718-456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com or 


WANTED: Model 15 teletype machine 
with pedestal and supplies for use in a 
working museum display, SF Bay area. 
Steve Pazar, W6SSP, zarco@sonic.net 
707-544-8142 Santa Rosa, CA. 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 
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The R390A Is ee a magaticeng cee ote electronics and nie ic 
l 


freed from m ita 


ain obit redesite bot 
voltage distributio stag, 


8 pole crystal ie SSB, 
mechanical for HAM AM 


Fora est drive come to: 
Felton Electronic Desig 

1115 South. Greeley Highway 
Cheyentie, Wyoming 82007 
By appointment only PS). 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: T-368 transmitter, late model 
preferred. Need not be functional, but 
complete. Nick Tusa, KSEF, 504-400-8873 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 
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307-634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-S, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted@x44.cc 

WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 
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Hammond Modulation Transformers 


ae 
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New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 


mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 

$125.00 each, plus $12.35 for flat-rate 


shipping within the US. 
WWW.ERmag.com 
720-924-0171 


WANTED: ARC-5/SCR-274-N type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 


Ca 
ns 


e World Class 
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Your Resource for * * Collins Radio * * 


Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
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e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


Come see what the excitement is about 


many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 
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WANTED: Early RCA 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 

WANTED: Collins R-648 Receiver in nice 
condition. Frank Scutch, w4fms @ aol.com 
WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz @pacbell.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


electron 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Litthe Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by’ UPS....04..0cgeecgens $22.00 
Or on the Internet: 
www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 

32 Princess Gillian Court shipping. (We now have 10,000 satisfied customers 
Fredericksburg, VA 22406 around the world.) The EZ Hang comes with a one 

www.ezhang.com year limited warranty. 


Call Today! 540-286-0176 


WANTED: Military radios vintage, 1952 LSCI Butner — GA, PO Box 999, Butner, 
and back. Ken Kolthoff, K8BAXH, 9420 NC 27509-999 
STE RTE T, Amazonia, MO 64421. 913- WANTED: R390, R390A and R392 


634-3863. receivers dead or alive or parts/ 
WANTED: Incarcerated ham seeks assemblies. Any condition considered. Will 
correspondence. w/others on mil (R-390’s pickup if you have enough items. Glenn, 
&backpacks) & tube radios. Also copies of WA4AOS, 864-684-2956 

postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 


Series } + Disk 1 
RL. Drake Co. 


System 
Requirements: 


Any computer with 

Mb cbt Read. enters the shack. 

Perk wail ot Pe 

aikiao These CDs were originally sold for 


the computer, 


$71.95, but are now available for only 
$24.95, which includes priority shipping. 
Electric Radio 
720-924-0171 or on the Internet: 
1 www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


WANTED: I’mlooking for information about 


Vanguard Electronic Labs of Hollis NY. QCWA, Inc. 

Needed are catalogs, instruction sheets, 8400 NW 115th Avenue 
company history, etc. Also want to buy a 

Vanguard/Springfield walkie-talkie. Bob Ocala, FL 34482-1098 
Nickels, W9RAN @arrl.net USA 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 


Wwww.qcwa.org 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins! KO WIMa 2 boise nose cceagdecvedes 4 hours, $89.95 
Collins 75S-3 and 32S -3.........cccccscscececees 2 hours, $89.95 
COOTIVNS SOUL AL co.ctcscccecececceercescs eect dtes: etre teers 1 hour, $39.95 
CIOUITNS GOS A 1e eictea ces ccectec eee ee scene ceeceeey 1 hour, $39.95 
Collins OW S21 isc. cnsvsssssascsueccutes stesso 2 hours, $39.95 
Collinsi 7 5A ~4iciccs ci deassedonsecsuns eee 2 hours, $89.95 
Gollinsi ReS9IOA cavesee kes tees eee deo tan 7 hours, $109.95 
Collins R-390A Addendumn................0¢ 2 hours, $49.95 
Hammarlund SP-600JX.....................0e00 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWI! Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 


quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch. html 

¢ Single Issues: $4.00 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising.------------------------------------------------ 2-222 -2- nnn nnn nnn n nnn nanan nnn nn nnn nn nn nnn nnnns $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees. ---------------------------------------0---20=----- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 

book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 

that continues to be very popular, even many years after Heath’s closing. --------------------$19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 277 page, high quality volume! ---------------------------- $32.95 - 10% = $29.65 


VEW! Make Your Own Tube Testers and Electron Tube Equipment: This 
new. book by Gary Steinbaugh (AF8L), who is an ER contributor and a 
professional electronics engineer, is all about understanding tube testers 
and building them, and also contains many excellent projects such as 
power supplies and specialty oscilloscopes in one fun-to-use volume! 19 
chapters, 222 pages with many in full color.---------------- $36.00 - 10% = $32.50 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
PINGSAY StO (iN Q=~ goa aan ~ = nme = = mm nen mnie mmm mn ton on me nana c neem te $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------ nnn enn nn nn nn nnn nnn nnn nnn neem nnn nnn nna nanncnnnnnancns $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and gOOd PhOtOS. -----------n--r--nnnmnnnnnnnnnnn 
penne nen nanan nn nanan nennn enna nnnen enna nennn nana nnnnnnnnnnnnnannnananannananannannnanasanaanmnn ana mneS RASS $25.95-10% = $22.45 


NEW! Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book 


on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high 
quality illustrations with accurate descriptions and useful indexs make this a very USOTUMVOIUME Ha 24). -c-fipecntaws xs 
ie ee EE co side Pe aeGtedansuke sexe chevtreteben «cs sneeseotde ttn taneenaetcns a: Grits aghast st naa fu $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------7----0rmnnnnnnnnnnonnnnn= $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiVO .----------------------- 2-3 === nnn ne nnn nn nnn nnn nn nn nnn nnn nen nn nnn nn nena nnnnnnnnnannnnanannanancnnanamennas $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics!------------------------------n nnn nnn nn $32.95 - 10% = 29.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also con- 
tains a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It's 
recommended for experienced repairmen and novices alike, 92 pages. -------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


oles: menvoninguadio communicationsiof the day! ----sraetsctecessr ogee tear cee are $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 Color PAGES. ----------------------- wn nnn nn $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design and Tube Type Transmitters are shipped by media mail for 


$6.00 each because of their weight. 

For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by mail order or by telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your Magazines Organized! 


Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KNAR, 704-657-8910 
brianharrison @ embarqmail.com, 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


WANTED: 1! would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
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manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @ stny.rr.com or call 607-754- 
2848 evenings between 6 and 7PM 
Eastern. Thank you, Joe Long, WA2EJT 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


November 2014 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. . ) 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, httpi// 


www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick /Tusa, K5EF 


Telephone: 985-249-6467 
Fax: 985-249-6468 


Ham Radio Sales: Estate of James Taylor 
KG5LB, Silent Key 


First Sale, Saturday November 1, 2014 
Second Sale, Saturday November 15, 2014 
Hours 10:00 to 2:00 
Unit 623 J & L Self Storage 
(Side toward McDonalds) 

1285 Trinity Drive, Los Alamos, NM 


e Radios - Ham Radios and Several Other Types 

¢ Receivers and Transmitters 

e Handy Talky 

¢ Vacuum Tubes, Large Assortment, Tube Tester Available 

¢ Components, Resistors, Antennas, Coils, Transformers 

e Electronics Equipment 

e Radio And Electronics Test Equipment 

¢ Rack Mount Radio And Electronics Equipment 

¢ Power Supplies 

¢ Radio, Technical, And Electronics Books And Electronics Magazines 
And Much More 
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W7FG 
Manuals 


Order on-line at: Me 
www.w7fg.com a ce 
for radio, test equit 


We are your 1-st 


Send your questions to: and audio manuals | 
sales@w7fg.com oe 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 


Order) 
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Subscription Information 


Published Monthly 

Rates within the US: | 

1st Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


| email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
11/14 


WSADJ 01/15 
James Beyer 

6213 Countryside Lane 
Madison WI 53705-1025 


’ 


Goo Ohm PMaonaural 


Cliassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built jesst for you. 


sae=aase Chae NIG St Ss 7c 
Fees 4 CHI MIF S rer 232 


see our user reviews at: 


eiiaarrna.rreet 


ham radio om the net 


4n>nFela2k&Ei Coorrarre ts 2 2 ica ticorn:s 
Bos So7- So—'t4 ™“-F PANM-GPM PST 


